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Compliance: to which this declaration relates, isin conformity with the appropriate RF exposure

standards, recommendations and guidelines. It also declares that the product was
tested in accordance with the appropriate measurement standards, guidelines and
recommended practices. Any deviations from these standards, guidelines and
recommended practices are noted below:

(none)

DeviceCategory:  Thiswireless handheld is a portable device, designed to be used in direct contact with
the user’s head, hand and to be carried in an approved holster when carried on the

user’s body.
RF exposure Thiswireless portable device has been shown to be in compliance for
environment: localized specific absorption rate (SAR) for uncontrolled environment/general

population exposure limits specified in OET Bulletin 65 Supplement C (Edition 01-01),
FCC 96-326 and | EEE Std. C95.1-1999 and had been tested in accordance with the
measurement procedures specified in OET Bulletin 65 Supplement C (Edition 01-01) and
ANSI/IEEE Sd. C95.3-1991.
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10 OPERATING CONFIGURATIONSAND TEST CONDITIONS
11 Picture of Handheld
Audio output
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Figure 1. BlackBerry WirelessHandheld
1.2 Antennadescription
Type Internal fixed antenna
L ocation Left Side
Configuration [ Internal fixed antenna
Tablel. Antennadescription
13 Handheld description
Handhed M odd R6030GE
FCCID L6ARG030GE
Serial Number 203TB-362A6
Prototype or Production Unit Pre-production
M ode(s) of Operation GSM 900 DCS 1800 PCS 1900
Maximum conducted RF Output
Power 33.00dBm 30.00 dBm 30.00 dBm
Tolerancein Power Setting 32.7+0.3dB 29.7+0.30dB 29.7+0.3dB
Duty Cycle 1.8 1.8 1.8
Transmitting Freguency Range (s) 830.20-914.80 MHz 1710.20-1784.80 MHz 1850.20-1909.80 MHz

Table 2. Test device description
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Note: GSM 900 and DCS 1800 bands cannot be used in North America, therefore thereisno SAR results
presented in this report for FCC submission. A separate report is generated for the above two bands.
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14 Body wor n accessories

Holstersand L eather Case

The holsters, with integral belt-clip, is designed to alow the BlackBerry handheld to slidein only
oneway, and that is with the keyboard side facing the user (facing the belt-clip) whilein the
holster. This positioning has the benefit of protecting the keypad and the large LCD from damage.

The middle portion of Figure 2 shows the holster with the handheld keyboard side facing the user
and with the keyboard side facing away from user. Photo to the right shows that the device with
keyboard away from the user does not fit into the holster.

Figure2. Top photo showsBody-Worn Plastic Holster ASY-03991-001, L eather Swivel Hodlter HDW-
04890-001 and Folding L eather case HDW-04889-001

The device-to-phantom spacing when the handheld isin holster is 15 mm as shown in the bottom portion of
Figure 2.
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15 Headsets

The RIM Blackberry Wireless handheld was tested with and without headset model number HDW -03458-
001. The SAR values are shown in Table 15.

16 Procedure used to establish thetest signal

The Handheld was put into test mode for the SAR measurements by enabling acall viaa Rohde & Schwartz
CMU 200 Base Station Simulator test instrument. A SIM card was placed in the Handheld to enable the
interaction between the BSS communications test instrument and the Handheld. The CMU 200
communications test instrument then sent out acommand for the Handheld to transmit at full power at the
specified frequency.

20 DESCRIPTION OF THE TEST EQUIPMENT

21 SAR measurement system

SA R measurements were performed using a Dosimetric Assessment System (DASY 3), an automated SAR
measurement system manufactured by Schmid & Partner Engineering AG (SPEAG), of Zurich, Switzerland.

The DASY 3 system for performing compliance tests consists of the following items:

- A standard high precision 6-axisrobot (Stéaubli RX family) with controller and software.
- An arm extension for accommodating the data acquisition electronics (DAE).

- A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usagein
tissue simulating liquid. The probeis equipped with an optical surface detector system.

- A DAE module which performs the signal amplification, signal

multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the Electro-optica coupler (EOC).

- A unit to operate the optical surface detector which is connected to the EOC.

- The EOC performs the conversion from an optical signal into the digital electric signal of the DAE. The
EOC is connected to the PC plug-in card.

- The functions of the PC plug-in card based on aDSP isto perform the time critical tasks
such as signal filtering, surveillance of the robot operation fast movement interrupts.

- A computer operating Windows NT.

- DASY 3 software version 3.1C.

- Remote control with teach pendant and additional circuitry for robot safety such as
warning lamps, etc.

- The SAM Twin Phantom enabling testing left-hand and right-hand usage.

- The device holder for handheld mobile phones.

- Tissue simulating liquid mixed according to the given recipes (see Application Note).

- System validation dipoles allowing for the validation of proper functioning of the system.
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Figure 3: System Description
211 Equipment List
. Modd . Cal. Due
Manufacturer Test Equipment Number Serial Number Date
SCHMID & Partner E-field probe ET3DV6 1642 26/07/2003
Engineering AG
SCHMID & Partner Data Acquisition Electronics
Engineering AG (DAEJ) DAE3V1 472 13/09/2003
SCHMID & Partner Dipole Validation Kit D1900V2 545 12/11/2003
Engineering AG
Agilent Technologies Signal generator HP 8648C 4037U03155 20/09/2003
Agilent Technologies Power meter E4419B GB40202821 20/09/2003
Agilent Technologies Power sensor 8482A US37295126 21/09/2003
Amplifier Research Amplifier 5S1G4AM 3 300986 CNR
Agilent Technologies Network analyzer 8753ES US39174857 21/09/2003
Rohde & Schwarz Digital communication tester CMU 200 100250 03/04/2004

Table3. Equipment list
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2.2 Description of thetest setup
Before a SAR test is conducted the Handheld and the DASY equipment are setup as follows:
221 Handhed and base station smulator setup

* Insert SIM card into the Handheld’' s SIM card slot and power it up.
 Turn on the CMU 200 test set and set the carrier frequency and power to the appropriate values.
* Connect an antennato the RF IN/OUT of the communication test set and placeit close to the Handheld.

2.2.2 DASY setup

 Turn the computer on and log on to Windows NT.

« Start DASY 3 software by clicking on theicon located on the Windows desktop. Once the software loads,

click on the Change to Robot toolbar button to open the State and Robot M onitoring Windows.

» Oncethe DASY State dialog opens you canignore all errors and click OK to open the Robot Monitoring

window.

» Mount the DAE unit and the probe. Turn on the DAE unit.

 Turn the Robot Controller on by turning the main power switch to the horizontal position

« Align the probe and click the align probe in the light beam button to correct the probe offset.

» Open aprogram and configure it to the proper parameters

« Establish a connection between the Handheld and the communications test instrument. Place the
Handheld on the stand and adjust it under the phantom.

» Start SAR measurements.

3.0 ELECTRIC FIELD PROBE CALIBRATION
3.1 Probe Specification

SAR measurements were conducted using the dosimetric probe ET3DV 6, designed by Schmid & Partner
Engineering AG for the measurement of SAR. The probe is constructed using the thin film technique, with
printed resistive lines on ceramic substrates. It has a symmetrical design with triangular core, built-in optical
fiber for the surface detection system and built-in shielding against static discharge. The probeis sensitive
to E-fields and thus incorporates three small dipoles arranged so that the overall responseis closeto
isotropic. The table below summarizes the technical datafor the probe.

Copyright 2003, Research In Motion, Limited
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Property Data
30MHz-3GHz
Freguency range
Lo +0.1 dB
Linearity
S . . = 0.2 dB
Directivity (rotation around probe axis)
+0.4 dB

Directivity (rotation normal to probe axis)

Dynamic Range 5 mW/kg - 100 W/kg

S . 0.2 mm
Probe positioning repeatability

<0.125mm3

Spatial resolution

Table4. Probe specification

32 Probe calibration and measurement errors

The probe was calibrated on 26/07/2002 with an accuracy better than+10%. The sensitivity parameters
(NormX, NormY, NormZ), the diode compression parameter (DCP) and the conversion factor (ConvF) of the
probe were tested. The probe calibration parameters are shown on Appendix D.

4.0 SARMEASUREMENT SYSTEM VERIFICATION

Prior to conducting SAR evaluation, the measurements were validated using the dipole validation kit and a
flat phantom. A power level of 1.0 W was applied to the dipole antenna. The verification results arein the
table below with a comparison to reference values. Printouts are shown in Appendix A. All the measured
parameters are satisfactory.

4.1 System accuracy verification for Head Adjacent use
. SAR (W/kg) Dielectric Parameters Liquid Temp
f (MH2) | Limits/Measured 19/10g e, o [S/m] 0)
Measured 4371222 339 148 212
PCS 1900
Recommended 4321220 400 145 N/A
Limits

Tableb. System accuracy (Validation for Head Adjacent use
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5.0 PHANTOM DESCRIPTION

The SAM Twin Phantom, manufactured by SPEAG, was used during the SAR measurements. The phantom
is made of afiberglass shell integrated with awooden table.

The SAM Twin Phantom is afiberglass shell phantom with 2 mm shell thickness. It has three measurement
areas:

Left hand

Right hand

Flat phantom

The phantom table dimensions are: 100x50x85 cm (LxWxH). Thetable isintended for use with free standing
robots.

The bottom shelf contains three pair of bolts for locking the device holder in place. The device holder
positions are adjusted to the standard measurement positionsin the three sections. Only one device holder
is

necessary if two phantoms are used (e.g., for different solutions).

A white cover is provided to top the phantom during off-periods to prevent water evaporation and
changesin the liquid parameters. Free space scans of devices on the cover are possible; however the
optical surface detector does not work properly at the cover surface. Place a sheet of white paper on the
cover when using optical surface detection.

Figure4
SAM Twin Phantom

Copyright 2003, Research In Motion, Limited
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6.0 TISSUE DIELECTRIC PROPERTY

6.1 Composition of tissue simulant

The composition of the brain and muscle simulating liquids for 800-900 MHz and 1800-1900 MHz are shown

in the table below.
MIXTURE 800-900MHz MIXTURE 1800-1900M Hz
INGREDIENT
Brain % Muscle % Brain % Muscle %
Water 51.07 65.45 54.88 69.91
Sugar 47.31 3431 0 0
Sdt 115 0.62 021 013
HEC 0.23 0 0 0
Bactericide 0.24 0.10 0 0
DGBE 0 0 4491 29.96
Table6. Tissuesimulant recipe
6.1.1 Equipment
Manufacturer Test EQuipment Model Number | Serial Number Cal:l).atE;ue
Pyrex, England Graduated Cylinder N/A N/A N/A
Pyrex, USA Beaker N/A N/A N/A
Acculab Weight Scale V1-1200 018WB2003 N/A
Hart Scientific Digital Thermometer 61161-302 21352860 10/09/2003
IKA WorksInc. Hot Plate RC Basic 3107433 N/A
Table7. Tissuesmulant preparation equipment
6.1.2  Preparation procedure

800-900 M Hz liquids

» Fill the container withwater. Begin heating and stirring.
» Add the Cellulose, the preservative substance and the salt. After several hours, the liquid will become

more transparent again. The container must be covered to prevent evaporation.
» Add Sugar . Stir it well until the sugar is sufficiently dissolved.
*» Keep the liquid hot but below the boiling point for at least an hour. The container must be covered to

prevent evaporation.

» Remove the container from, and turn the hotplate off and allow the liquid to cool off to room temperature
prior to performing diel ectric measurements.

Copyright 2003, Research In Motion, Limited
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1800-1900 MHz liquid

« Fill the container withwater. Begin heating and stirring.

» Add the salt and Glycol. The container must be covered to prevent evaporation.

» Keep the liquid hot but below the boiling point for at least an hour. The container must be covered to
prevent evaporation.

» Remove the container from, and turn the hotplate off and allow the liquid to cool off to room temperature

prior to performing dielectric measurements.

6.2 Electrical parameters of thetissue simulating liquid

Thetissue dielectric parameters shall be measured before a batch can be used for SAR measurements to
ensure that the simulated tissue was properly made and will simulate the desired human characteristic. Limits
and measured electrical parameters are show in the table below.

Recommended limits are adopted from |IEEE Std P1528/D1.2, April 21, 2003

“ Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) inthe
Human Head from Wireless Communications Devices: Measurement Techniques’, SPEAG dipole calibration
certificates and from FCC Tissue Dielectric Properties web page at http://www.fcc.gov/fcc-bin/dielec.sh

Tissue - Dielectric Parameters Liquid
f (MH2) Type Limits/ Measured e o [S/m] Temp (°C)
M easured 38.9 148 212
Head
PCS 1900 Recommended Limits 40.0 145 N/A
Measured 524 160 20.3
Muscle
Recommended Limits 53.3 152 N/A

Table8. Electrical parametersof tissue simulating liquid

6.2.1 Equipment

Manufacturer Test EQuipment Model Number | Serial Number CaéétDeue
Agilent Technologies | Network Analyzer 8753ES US39174857 21/09/2003
Agilent Technologies | Dielectric probe kit HP 85070C US9936135 CNR
Dell PC using GPIB card GX110 347 N/A
Hart Scientific Digital Thermometer 61161-302 21352860 10/09/2003

Table9. Equipment required for electrical parameter measurements
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6.22 Test Configuration
Network Analyzer
HP8753
Dielectric Q
Porbe GPIB PC
Kit me)

]

Figure5: Test configuration

6.2.3  Procedure

1. Turn NWA on and allow at least 30 minutes for warm up.

N

during measurements or calibration.
. Pour de-ionized water and measure water temperature (+1°).
. Set water temperature in HP-Software (Calibration Setup).
. Perform calibration.

[204) BF S V)

. Mount dielectric probe kit so that interconnecting cable to NWA will not be moved

. Validate calibration with dielectric material of known properties (e.g. polished ceramic

slab with >8mm thicknesse’=10.0, £"'=0.0). If measured parameters do not fit within

tolerance, repeat calibration (+0.2forg": +0.1for£™).
Relative permittivity €r = £ and conductivity can be calculated from £"
G =eye"
Measure liquid shortly after calibration.

~

© ®

the liquid container.

. Stir theliquid to be measured. Take a sample (~50ml) with a syringe from the center of

10. Pour the liquid into asmall glass flask. Hold the syringe at the bottom of the flask to

avoid air bubbles.

11. Put the dielectric probe in the glass flask. Check that there are no air bubblesin front of

the opening in the diel ectric probe kit.
12. Perform measurements.
13. Adjust medium parametersin DASY 3 for the frequencies necessary for the

measurements (* Setup Config’, select medium (e.g. Brain 900 MHz) and press ‘ Option’-button.

14. Select the current medium for the frequency of the validation (e.g. Setup Medium

Brain 900 MHz2).

Sample calculation for 1900 MHz head tissue dielectric parameters using data from Table 10.
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Title
SubTitle

July 03, 2003 10:43 AM

Frequency

1700000000 GHz
1.710000000 GHz
1.120000000 GHz
1.730000000 GHz
1.740000000 GHz
1.750000000 GHz
1.760000000 GHz
1.770000000 GHz
1.780000000 GHz
1.790000000 GHz
1.800000000 GHz
1.810000000 GHz
1.820000000 GHz
1.830000000 GHz
1.840000000 GHz
1.850000000 GHz
1.860000000 GHz
1.870000000 GHz
1.880000000 GHz
1.890000000 GHz
1.900000000 GHz
1910000000 GHz

EI
39.6685
39.6217
39.5857
39.5466
39.5236
39.4874
39.4219
39.3911
39.3522
39.3042
39.2175
39.2213
39.1693
39.1538
39.0905
39.0566
39.0218
38.9735
38.9435
38.9102
38.8620
38.8368

e
13.5010
13.5410
13.5592
13.5699
136117
136178
13.6350
13.6566
13.6678
13.7028
13.7252
13.7410
13.1787
13.8186
13.8423
138723
13.9089
13.9359
13.9809
13.9847
14,0299
14.0668

Title
SubTitle

July 04, 2003 09:30 AM

Frequency

1.700000000 GHz
1.710000000 GHz
1.720000000 GHz
1.730000000 GHz
1.740000000 GHz
1.750000000 GHz
1.760000000 GHz
1.770000000 GHz
1.780000000 GHz
1.790000000 GHz
1800000000 GHz
1810000000 GHz
1820000000 GHz
1.830000000 GHz
1.840000000 GHz
1.850000000 GHz
1.860000000 GHz
1.870000000 GHz
1.880000000 GHz
1890000000 GHz
1900000000 GHz
1910000000 GHz
1920000000 GHz
1930000000 GHz
1940000000 GHz
1950000000 GHz

e
53.1461
§3.0995
53.0692
53.0355
53.0364
52.9794
52.9621
52.9441
52.9211
52.9043
52.8483
52.7965
52.7621
52.71121
52.6695
52.6102
52.5642
52.5380
52.4998
52.4674
524315
§2.3934
52.3581
§2.3090
52.2614
§2.2333

e
14.4846
14.4827
14.5303
14.5441
14.5663
14.5960
14.6443
14.6456
14.6951
14.7321
14.7807
14.8188
14.8533
14.9053
14.9549
14.9830
15.0073
15.0436
15.0763
15.0932
15.1282
5.1547
5.1862
5.2164
5.2383
15.2753

1
1
1
1

Table 10. 1900 MHz head and muscletissue dielectric parameters

Relative permittivity £r = € = 38.86Conductivity O = @ €0 €" = 2x 31416 x 1900 e+6 x 8.854e-12 x 14.03 =
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7.0 SARSAFETY LIMITS

Localized SAR Limit Locdized SAR Limits
(W/kg) General public (W/kg) Workers
Standar ds/Guideline (uncontrolled) (contralled)
ICNIRP (1998) Standard 2.0 (10g) 10.0(10q)
|EEE C95.1 (1999) Standard 1.6 (19) 8.0 (1g)

Table11. SAR safety limitsfor Controlled / Uncontrolled environment

Localized SAR Limits Localized SAR Limits
(W/kg) 10g, ICNIRP (W/kg) 1g, IEEE C95.1
Human Exposure (1998) Standard (1999) Standard
Spatial Average (averaged over the whole
body) 0.08 0.08
Spatial Peak (averaged over any X g of
tissue) 2.00 1.60
Spatial Peak (hands/wrists/feet/ankles
averaged over 10 g) 4.00 4,00 (10g)

Table12. SAR safety limits

Uncontrolled Environmentsare defined as locations where there is exposure of individuals who have no
knowledge or control of their exposure.

Controlled Environmentsare defined as locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, (i.e. asaresult of employment or occupation).
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8.0 DEVICE POSITIONING

8.1 Device holder for SAM Twin Phantom

The Handheld was positioned for all test configurations using the DASY 3 holder. The device holder
facilitates the rotation of the mounted transmitter in spherical coordinates whereby the rotation point is the
ear opening. The devices can be easily, accurately and with repeatability positioned according to FCC and
CENELEC specifications. The device holder can be locked at different phantom locations (left head, right
head, flat phantom).

Figure6
Device Holder

1. Put the phonein the clamp mechanism (1) and hold it straight while tightening. (Curved phones or
phones with asymmetrical ear pieces should be positioned so that the ear piece isin the symmetry
plane of the clamp).

2. Adjust the sliding carriage (2) to 90°. Then adjust the phone holder angle (3) until the reference
line of the phoneis horizontal (parallel to the flat phantom bottom). The phonereferencelineis
defined as the front tangential line between the ear piece and the center of the device bottom (or
the center of the flip hinge). For devices with parallel front and back sides, the phone holder angle
(3)is0°.

3. Place the device holder at the desired phantom section and move it securely against the positioning
pins (4). The screw in front of the turning plate can be applied for correct positioning (5). (Do not
tighten it too strongly).

4. Shift the phone clamp (6) so that the ear piece is exactly below the ear marking of the phantom.
The phoneis now correctly positioned in the holder for all standard phantom measurements, even
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after changing the phantom or phantom section.
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5. Adjust the device position angles to the desired measurement position.

6. After fixing the device angles, move the phone fixture up until the phone touches the ear marking.
(The point of contact depends on the design of the device and the positioning angle).

8.2  Description of thetest positioning
8.21  Test Positionsof Device Relativeto Head

The handset was tested in two test positions against the head phantom, the “ cheek” position and the
“tilted” position, on both left and right sides of the phantom.

The handset was tested in the above positions according to |EEE 1528-Draft 6.1 “Recommended Practice for
Determining the Spatial-Peak Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques”.

verticql vertical
center line

center line
. Wi w2
horizontal g pelegawl
line o
horizontal /' '\
A line A acoustic
acoustic output
output B bottom of
bottom of handset B
/ handset \
wy2| wy2
Figure 7a— Handset vertical and horizontal Figure7b —Handset vertical and
reference lines—fixed case horizontal reference lines—“clam-shell”
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8.2.1.1 Déefinition of the“cheek” position

1) Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece, open the

cover.

2) Define two imaginary lines on the handset: the vertical centerline and the horizontal

line. The vertical centerline passes through two points on the front side of the
handset: the midpoint of the widthwt of the handset at the |evel of the acoustic
output (point A on Figures 7aand 7b), and the midpoint of the widthwb of the
bottom of the handset (point B). The horizontal lineis perpendicular to the vertical

centerline and passes through the center of the acoustic output (see Figure 7a). The

two linesintersect at point A. Note that for many handsets, point A coincideswith
the center of the acoustic output. However, the acoustic output may be located

elsewhere on the horizontal line. Also note that the vertical centerlineis not

necessarily parallel to the front face of the handset (see Figure 7b), especially for

clamshell handsets, handsets with flip pieces, and other irregularly shaped handsets.
3) Position the handset close to the surface of the phantom such that point A ison the
(virtual) extension of the line passing through points RE and L E on the phantom (see

Figure 7), such that the plane defined by the vertical center line and the horizontal
center lineisin aplane approximately parallel to the sagittal plane of the phantom.

4) Translate the handset towards the phantom along the line passing through RE and LE
until the handset touches the ear.
5) While maintaining the handset in this plane, rotate it around the LE-RE line until the

vertical centerline isthe plane normal to MB (" mouth-back") - NF (" neck-front™)

including the line MB (reference plane).
6) Rotate the phone around the vertical centerline until the phone
(horizontal line) is symmetrical with respect to the line NF.

7) While maintaining the vertical centerline in the reference plane, keeping point A on
the line passing through RE and L E, and maintaining the phone contact with the ear,
rotate the handset about the line NF until any point on the handset isin contact with
aphantom point below the ear (cheek).
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Figure 8—Phone position 1, “cheek” or “touch” position. Thereference pointsfor theright ear (RE), left
ear (LE) and mouth (M), which define thereference planefor phone positioning, areindicated. The
shouldersare shown for illustration purposes only.
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8.2.1.2 Dsefinition of the“ Tilted” Position

1) Repeat steps 1 to 7 of 5.4.1 (in thisreport 8.2.1.1) to replace the device in the “ cheek position.”

2) While maintaining the device in the reference plane (described above) and pivoting against the ear, move
the device outward away from the mouth by an angle of 15 degrees, or until the antennatouches the
phantom

Figure 9 — Phone position 2, “tilted position.” Thereference pointsfor theright ear
(RE), left ear (LE) and mouth (M), which define the reference plane for phone
positioning, areindicated. The shoulders are shown for illustration purposes only.

8.2.2 Body Holster Configuration

A body worn holster, as shown on Figure 2, was tested with the Wireless Handheld for FCC RF exposure
compliance. The EUT was positioned in the holster case and the belt clip was placed against the flat section
of the phantom. A headset was then connected to the handheld to simulate hands-free operation in abody
worn holster configuration.
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9.0 High Level Evaluation
9.1 M aximum sear ch

The maximum search is automatically performed after each coarse scan measurement. It is based on splines
in two or three dimensions. The procedure can find the maximum for most SAR distributions even with
relatively large grid spacing. After the coarse scan measurement, the probe is automatically moved to a
position at the interpolated maximum. The following scan can directly use this position for reference, e.g., for
afiner resolution grid or the cube evaluations.

9.2 Extrapolation

The extrapolation can be used in z-axis scans with automatic surface detection. The SAR values can be
extrapolated to the inner phantom surface. The extrapolation distance is the sum of the probe sensor offset,
the surface detection distance and the grid offset. The extrapolation is based on fourth order polynomial
functions. The extrapolation isonly available for SAR values.

9.3 Boundary correction

The correction of the probe boundary effect in the vicinity of the phantom surface is done in the standard
(worst case) evaluation; the boundary effect is reduced by different weights for the lowest measured points
in the extrapolation routine. The result is aslight overestimation of the extrapolated SAR values (2% to 8%)
depending on the SAR distribution and gradient. The advanced evaluation makes afull compensation of the
boundary effect before doing the extrapolation. Thisisonly possible for probes with specifications on the
boundary effect.

94 Peak search for 1g and 10g cube averaged SAR

The 1g and 10g peak evaluations are only available for the predefined cube 5x5x7 scan. The routines are
verified and optimized for the grid dimensions used in these cube measurements.

The measure volume of 32x32x35mm mm contains about 35g of tissue. The first procedure is an extrapolation
(incl. Boundary correction) to get the points between the lowest measured plane and the surface. The next
step uses 3D interpolation to get all points within the measured volumein a 1mm grid (35000 points). In the
last step, a 1g cube is placed numerically into the volume and its averaged SAR is calculated. Thiscubeis
then moved around until the highest averaged SAR isfound. Thislast procedureis repeated for a 10 g cube.
If the highest SAR isfound at the edge of the measured volume, the system will issue awarning: higher
SAR values might be found outside of the measured volume. In that case the cube measurement can be
repeated, using the new interpol ated maximum as the center.
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s s 1-g 10-g
Uncertainty Tolerance Probability Sengilnr b .‘sensm? LY Standard Standard
E i, coefficient coefficient ; - :
Component (£ %) Distribution (1-g) 10-2) Uncertainty Uncertainty
g ti-e (£%4) (%)
Measurement System
Probe Calibration (i=1) 33 Normal l 1 33 3.3
Axial [sotropy 4.7 Rectangle 0.7 0.7 1.9 1.9
Hemispherical Isotropy 9.6 Rectangle 0.7 0.7 39 39
Boundary Effect 11.0 Rectangle ! 1 6.4 .4
Linearity 4.7 Rectangle l 1 2.7 7
System Detection Limits 1.0 Rectangle ! 1 0.6 0.6
Readout Electronics 1.0 Normal | 1 1.0 1.0
Response Time 0.8 Rectangle | I 0.5 0.5
Integration Time 1.8 Rectangle ! 1 1.1 1.1
RF Ambient Conditions 3.0 Rectangle l 1 1.7 1.7
drobe Positioner Mechanical
.l ‘Tﬁ!'li': Positioner Mechanical 0.4 Rectansle | 1 0.2 0.2
Tolerance &
3 SR i o
Probe [ ositioning with respect 19 Rectangla 1 1.7 1.7
to Phantom Shell =
Extrapolation, interpolation and
Integration Algorithms for Max. 39 Rectangle 1 2.3 23
SAR Evaluation
Test sample Related
Test Sample Positioning Normal ! 1 6.7 6.7
Device Holder Uncertainty Normal l 1 59 59
Power Variation - S/
Cll:uput Power Variation - SAR 5 Roctanale | 1 19 19
drift measurement =
Phantom and Tissue
Parameters
& I BT
I hm‘:mm Uncertainty (shape and 4.0 Racidnala 1 73 13
thickness tolerances) =
lTiqmd ( L.mduc:n'_ny - deviation 5.0 Rectangle 0.7 0.5 2.0 |.4
from target values =
Liguid Conductivity - : 2
R A 10.0 Rectangle 0.7 0.5 4.0 29
measurement uncertainty =
lfiqmd Permittivity - deviation 5.0 Rectangle 0.6 0.5 7 1.4
from target values =
Liguid Permitttivity - 5.0 Rectangle 0.6 0.5 7 14
measurement uncertainty =
(.‘IomlJin?d Stalldal‘l" RSS 14.5 14.1
Uncertainty
Expanded Uncertainty :
' s F 20.0 28.2
(95% CONFIDEMCE LEVEL)

Table13. Measurement uncertainty
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11.0 TEST RESULTS

111 SAR measurement results at highest power measured against the head
SAR, averaged over 1g(W/Kg) | SAR, averaged over 1 g (W/Kg)
Conducted .
f Output L eft-hand Right-hand
(MH2) Power - -
Liquid Temp . Liquid .
Mode dBm . Cheek | Tilted o Cheek | Tilted
(dBm) () Temp (°C)
1850.20 30.30 210 130 - 215 0.82 -
PCS 1900 * 1880.00 30.10 211 142 041 216 091 0.32
1908.80 29.80 210 1.48 - 215 0.92 -
Table14. SAR resultsfor head configuration
11.2 SAR measurement results at highest power measured against the body using Holsters
SAR,
- SAR, aver aged over
(M];-lz) Cogg:,cetre? dgrle:)p ut L'qu('? CT)emp Holster type aver aged over 1g with
Made 1g(W/kg) headset
(W/kg)
1850.20 30.20 - Plastic Holster - -
* 1880.00 30.00 203 Plastic Holster 0.27 * 0.26
1908.80 29.80 - Plastic Holster - )
PCS 1900 185020 3020 i Leather Swivel i
Holster -
* 1880,00 30,00 203 L eather Swivel 023 * 023
Holster
1908.80 20,80 - Leather Swivel -
Holster -

Table 15. SAR resultswith Holstersfor body configuration
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11.3 SAR measurement resultsat highest power measured against the body using Folding
Leather Casefor insidea shirt pocket configuration
Lo ! . SAR,
f Conducted Output Liquid Temp Side touching aver aced over
(MH2) Power (dBm) C) flat phantom ) azgw Kg)
Mode 9 9
1850.20 30.20 - Front -
* 1880.00 30.00 20.6 Front 0.60
1908.80 29.80 - Front -
PCS 1900
1850.20 30.20 20.8 Back 126
1880.00 30.00 206 Back 124
1908.80 29.80 20.6 Back 115

Table16. SAR resultswith Folding Leather Casefor insidea shirt pocket configuration

* Supplement C: Middle channel testing is sufficient only if SAR < 3dB below limit see PN 02-1438
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APPENDIX A: SAR DISTRIBUTION COMPARISON FOR THE ACCURACY VERIFICATION
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Dipole 1900 MHz

SAM 1; Flat

Probe: ET3DV6 - SN1642; ConvF(5.30,5.30,5.30); Crest factor: 1.0; Head 1900 MHz: 6 = .48 mho/m g, = 389 p=
1.00 g/em?

CuhebeSx?: Peak: 84.9 mW/g, SAR (1g):43.7 mW/g, SAR (10g): 22.2 mW/g, (Worst-case extrapolation)
Penetration depth: 7.7 (7.2, 8.9) [mm]

Powerdrift: 0.04 dB

Date Tested: July 03, 03
Ambient Temperature: 23.1 (°C)
Liquid Temperature: 21.2 (°C)

SAR - [mWig]

4 21E+1
B 345+

4.68E+0
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APPENDIX B: SAR DISTRIBUTION PLOTS FOR HEAD CONFIGURATION
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BlackBerry Wireless Handheld Model No. R6030GE

SAM 1; Left Hand

Probe: ET3DV6 - SN1642; ConvF(5.30,5.30,5.30); Crest factor: 8.0; Head 1900 MHz: ¢ = 1. 48 mho/me =389 p=
1.00 gfem?

Cubeg;}dx?: Peak: 3.10 mW/g, SAR (1g): 1.48 mW/g, SAR (10g): 0.668 mW/g * Max outside, (Worst-case
extrapolation)

Penetration depth: 7.8 (7.2, 9.1) [mm)]

Powerdrift: 0.23 dB

Date Tested: July 03, 03
Ambient Temperature: 22.8 (°C)
Liquid Temperature: 21.6 (°C)
Band: GSM 1900 MHz
Channel: 810

Configuration: Touch left

SAR,],M [mW/g]

E 87081
1.24E-1
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BlackBerry Wireless Handheld Model No. R6030GE

SAM 1; Left Hand

Probe: ET3DV6 - SN1642; ConvF(5.30,5.30,5.30); Crest factor: 8.0; Head 1900 MHz: ¢ = .48 mho/me =389 p=
1.00 gfem?

Cubeg;xS:&?: Peak: 0.754 mW/g, SAR (1g): 0.407 mW/g, SAR (10g): 0.221 mW/g, (Worst-case extrapolation)
Penetration depth: 8.6 (7.7, 10.1) [mm]

Powerdrift: 0.13 dB

Date Tested: July 03, 03
Ambient Temperature: 22.8 (°C)
Liquid Temperature: 21.6 (°C)
Band: GSM [900 MHz
Channel: 661

Conliguration: Tilt left

SAR =~ [mWig]

§ 305E.
4.30E-2
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BlackBerry Wireless Handheld Model No. R6030GE

SAM I; Right Hand

Probe: ET3DV6 - SN1642; ConvF(5.30,5.30,5.30); Crest factor: 8.0; Head 1900 MHz: ¢ = .48 mho/me =389 p=
1.00 g/fem?

Cubeg;xix'p': Peak: 1.79 mW/g, SAR (1g): 0.916 mW/g, SAR (10g): 0.449 mW/g, (Worst-case extrapolation)
Penetration depth: 8.0 (7.3, 9.6) [mm)]

Powerdrift: -0.02 dB

Date Tested: July 03, 03
Ambient Temperature: 23.0 (°C)
Liquid Temperature: 21.0 (°C)
Band: GSM [900 MHz
Channel: 810

Configuration: Touch right

SAR =~ [mWig]

§ 5 80K
R.28E-2
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BlackBerry Wireless Handheld Model No. R6030GE

SAM I; Right Hand

Probe: ET3DV6 - SN1642; ConvF(5.30,5.30,5.30); Crest factor: 8.0; Head 1900 MHz: 6 = . 48 mho/me =389 p=
1.00 g/fem?

Cube%xSx?: Peak: 0.581 mW/g, SAR (1g): 0.316 mW/g, SAR (10g): 0.172 mW/g * Max outside, (Worst-case
extrapolation)

Penetration depth: 8.7 (7.9, 10.1) [mm]

Powerdrifi: -0.06 dB

Date Tested: July 03, 03
Ambient Temperature: 23.0 (°C)
Liquid Temperature: 21.1 (*C)
Band: GSM 1900 MHz
Channel: 661

Configuration: Tilt right

SAR =~ [mWig]

2.12E-1
3.54E-2

]
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APPENDIX C: SAR DISTRIBUTION PLOTS FOR BODY-WORN CONFIGURATION
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BlackBerry Wireless Handheld Model No. R6030GE

SAM 2; Flat

Probe: ET3DV6 - SN1642; ConvF(4.80,4.80,4.80); Crest factor: 8.0; Muscle 1900 MHz: ¢ = 1.60 mho/m g, = 52.4p
= 1.00 gfem?

Cube 5§5x7: Peak: 0.471 mW/g, SAR (1g): 0.267 mW/g, SAR (10g): 0.154 mW/g, (Worst-case extrapolation)
Penetration depth: 9.9 (8.8, 11.5) [mm]

Powerdrift: 0.07 dB

Date Tested: July 04, 03

Ambient Temperature: 22.1 (°C)
Liquid Temperature: 20.3 (*C)

Band: GSM 1900 MHz

Channel: 661

Configuration: Body-worn with holster

SAR ~[mWig]

2.92E-2
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Author Data Dates of Test Test Report No FCCID
Daoud Attayi July 03- 04, 2003 RIM-0025-0307-01 L6AR6030GE
07/04/03

BlackBerry Wireless Handheld Model No. R6030GE

SAM 2; Flat

Probe: ET3DV6 - SN1642; ConvF(4.80,4.80,4.80); Crest factor: 8.0; Muscle 1900 MHz: ¢ = 1.60 mho/m g, = 52.4p
= 1.00 gfem?

Cube 5§5x7: Peak: 0.458 mW/g, SAR (1g): 0.258 mW/g, SAR (10g): 0.148 mW/g, (Worst-case extrapolation)
Penetration depth: 9.7 (8.5, 11.4) [mm]

Powerdrift: 0.43 dB

Date Tested: July 04, 03

Ambient Temperature: 22.5 (°C)

Liquid Temperature: 20.4 (°C)

Band: GSM 1900 MHz

Channel: 661

Configuration: Body-worn with holster and headset

/ SAR ~[mWig]

2.53E-2
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Author Data Dates of Test Test Report No FCCID
Daoud Attayi July 03- 04, 2003 RIM-0025-0307-01 L6AR6030GE
07/04/03

BlackBerry Wireless Handheld Model No. R6030GE

SAM 2; Flat

Probe: ET3DV6 - SN1642; ConvF(4.80,4.80,4.80); Crest factor: 8.0; Muscle 1900 MHz: ¢ = 1.60 mho/m g, = 52.4p
= 1.00 gfem?

Cube 5§5x7: Peak: 0.399 mW/g, SAR (1g): 0.226 mW/g, SAR (10g): 0.133 mW/g, (Worst-case extrapolation)
Penetration depth: 10.1 (8.7, 12.2) [mm)]

Powerdrift: -0.30 dB

Date Tested: July 04, 03

Ambient Temperature: 22.1 (°C)

Liquid Temperature: 20.3 (*C)

Band: GSM 1900 MHz

Channel: 661

Configuration: Body-worn with leather swivel holster

SAR ~[mWig]

2.43E-2
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Author Data Dates of Test Test Report No FCCID
Daoud Attayi July 03- 04, 2003 RIM-0025-0307-01 L6AR6030GE
07/04/03

BlackBerry Wireless Handheld Model No. R6030GE

SAM 2; Flat

Probe: ET3DV6 - SN1642; ConvF(4.80,4.80,4.80); Crest factor: 8.0; Muscle 1900 MHz: ¢ = 1.60 mho/m g, = 52.4p
= 1.00 gfem?

Cube 5?5&7: Peak: 0.400 mW/g, SAR (1g): 0.225 mW/g, SAR (10g): 0.131 mW/g, (Worst-case extrapolation)
Penetration depth: 9.8 (8.3, 12.1) [mm]

Powerdrift: -0.09 dB

Date Tested: July 04, 03

Ambient Temperature: 22.5 (°C)

Liquid Temperature: 20.3 (*C)

Band: GSM 1900 MHz

Channel: 661

Configuration: Body-worn with leather swivel holster with headset

SAR ~[mWig]

2.39E-2
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Author Data Dates of Test Test Report No FCCID
Daoud Attayi July 03- 04, 2003 RIM-0025-0307-01 L6AR6030GE
07/04/03

BlackBerry Wireless Handheld Model No. R6030GE

SAM 2; Flat

Probe: ET3DV6 - SN1642; ConvF(4.80,4.80,4.80); Crest factor: 8.0; Muscle 1900 MHz: ¢ = 1.60 mho/m g, = 52.4p
= 1.00 gfem?

Cube 5§5x7: Peak: 1.14 mW/g, SAR (1g): 0,603 mW/g, SAR (10g): 0.315 mW/g, (Worst-case extrapolation)
Penetration depth: 9.4 (8.5, 10.8) [mm]

Powerdrift: -0.44 dB

Date Tested: July 04, 03

Ambient Temperature: 22.5 (°C)

Liquid Temperature: 20.6 (°C)

Band: GSM 1900 MHz

Channel: 661

Configuration: Body-worn with Case-Folding Leather for shirt pocket (front side)

/ SAR ~[mWig]

[l E s 205
5.49E-2
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Daoud Attayi July 03- 04, 2003 RIM-0025-0307-01 L6AR6030GE
07/04/03

BlackBerry Wireless Handheld Model No. R6030GE

SAM 2; Flat

Probe: ET3DV6 - SN1642; ConvF(4.80,4.80,4.80); Crest factor: 8.0; Muscle 1900 MHz: ¢ = 1.60 mho/m g, = 52.4p
= 1.00 gfem?

Cube 555!&?: Peak: 2.53 mW/g, SAR (1g): 1.26 mW/g, SAR (10g): 0.600 mW/g, (Worsl-case extrapolation)
Penetration depth: 8.1 (7.6, 9.2) [mm)]

Powerdrift: -0.20 dB

Date Tested: July 04, 03

Ambient Temperature: 22.6 (°C)

Liquid Temperature: 20.8 (*C)

Band: GSM 1900 MHz

Channel: 512

Configuration: Body-worn with Case-Folding Leather for shirt pocket (back side)

SAR ~[mWig]

E 736
1.29E-1
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Dates of Test
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Test Report No

RIM-0025-0307-01

FCCID
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Schmid & Partner

Engineering AG

Zaughausstrasse 43, 8004 Zurich, Switzerland, Phona +41 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

Dosimetric E-Field Probe

Type:

Serial Number:

Place of Calibration:

Date of Calibration;

Calibration Interval:

Schmid & Partner Engineering AG hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In all other cases the standards of the Laboratory for EMF and
Microwave Electronics af the Swiss Federal Institute of Technology (ETH) in Zurich,

Switzerland have been applied.

Calibrated by:

Approved by:
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Author Data Dates of Test Test Report No FCCID

Daoud Attayi July 03 - 04, 2003 RIM-0025-0307-01 L6AR6030GE

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzarland, Telephone +41 1 245 97 00, Fax +411 245 97 79

Probe ET3DV6

_ SN:1642

Manufactured: November 7, 2001
Last calibration: November 26, 2001
Recalibrated: July 26, 2002

Calibrated for System DASY3

Page 1 of 14
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Author Data Dates of Test Test Report No FCCID
Daoud Attayi July 03-04, 2003 RIM-0025-0307-01 L 6AR6030GE
ET3DV6 SN:1642 July 26, 2002

DASY3 - Parameters of _Probe: ET3DV6 SN:1642

Sensitivity in Free Space Dicde Compression
NormX 1.62 uVA(VIim)® DCP X 96 mVv
NormY 1.85 uVi(Vim)® DCPY 86 mv
NormZ 1.61 pVIVIM)? DCPZ 9% mv

Sensitivity in Tissue Simulating Liquid

Head 800 MHz s=41.5:5% o= 0.97 £ 5% mho/m
ConvF X 6.5 +8.9% (k=2) Boundary sffect:
ConvF Y 8.5 18.9% (k=2) Alpha 0.34
CorwF Z 6.5 +8.9% (k=2) Depth 268
Head 1800 MHz &= 40.0% 5% ¢ = 1,40 £ 5% mho/m
ConvF X 5.4 +8.9% (k=2) Boundary effect:
ComvF Y 5.4 189% (k=2) Alpha 0.53
ConvF Z 5.4 +89% (k=2) Depth 2.33
Boundary Effect
Head 800 MHz Typical SAR gradient: $ % per mm
Probe Tip to Boundary 1 mm 2mm
SAR, [%] Without Correction Algorithm 99 57
SAR,, [%] With Comrection Algorithm 04 0.5
Head 1800 MHz Typical SAR gradient: 10 % per mm
Probe Tip to Boundary 1mm 2 mm
SARg, [%] Without Correction Algorithm 12,0 7.8
SARy, [%]  With Comection Algorithm 0.2 0.2
Sensor Offset
Probe Tip to Sensor Center 2.7 mm
Optical Surface Detection 11+£0.2 mm
Page 2 of 11
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ET3DVE SN:1642 July 26, 2002

Receiving Pattern (¢), 0 = 0°

f= 30 MHz, TEM cell ifi110 f= 100 MHz, TEM cell ifi110

|+X Y -O—Toi} l+X ——Y —a—2Z -—O—TOI‘

f= 300 MHz, TEM cell ifi110 f=900 MHz, TEM cell Ifi110

Page 3 of 11
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Author Data

Daoud Attayi

Dates of Test

July 03 - 04, 2003

Test Report No

RIM-0025-0307-01

FCCID
L6AR6030GE

ET3DV6 SN:1642

July 26, 2002

f= 1800 MHz, WG R22

’—.—X —a—Y -—8-Z —O—Tot

f= 2500 MHz, WG R22

Isotropy Error (¢), 6 = 0°

1.00
©.80
0.60
0.40 —0—30 MHz
T 020 =i~ 100 MHz
® 000 ==ir- 300 MHz
§ 020 500 MHz
540 —i— 1800 MHz
060 —&— 2500 MHz
-0.80
-1.00
o 80 120 180 240 300 360
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Author Data Dates of Test Test Report No FCCID
Daoud Attayi July 03-04, 2003 RIM-0025-0307-01 L 6AR6030GE
ET3DV6 SN:1642 July 26, 2002
Frequency Response of E-Field
( TEM-Cell:ifi110, Waveguide R22)

1.50

1.40

1.30

120
H
£ 110
g

1.00 > = *
g
3
E 0.90

0.80

0.70

0.60

0.50

0 500 1500 2000 2500 3000
f [MHz)
—e—TEM ——R22
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Daoud Attayi July 03 - 04, 2003 RIM-0025-0307-01 L 6AR6030GE
ET3DV6 SN:1642 ‘ July 26, 2002

Dynamic Range f(SAR,in)
( Waveguide R22 )

1.E+7

T 1T
1 I

1.E+6

H:l 1 I 1T

1.E+5

1.E+4 |

N

I 1Ll

1.E+3

1642 2 L

1.EH4

1.EH0
0.0001 0.001 0.01 0.1 1 10. 100.

enror[dB]

]
20 +4
1 0.0 0.1 1 10 100

mWiem®
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Daoud Attayi July 03-04, 2003 RIM-0025-0307-01 L 6AR6030GE
ET3DV6 SN:1642 July 26, 2002

Conversion Factor Assessment

f= 900 MHz, WG R® (head) f= 1800 MHz, WG R22 (head)
0.80 - 4.50 l
0.80 - 4.00
0.70 - 3.50 |
2 060 2 3.001
0.50 +— 'E 2.50
2 g
€ 0.40 E 2.00 +—
4 4
Z 030 5 150
0.20 1.00
0.10 0.50
0.00 1 ‘ 0.00 :
0 20 40 80 0 20 40 60
2imm]) 2imm]
—&—Analytical —O¢—Measuremsts J | —&—Analytical —o~—Measuremets
Head 900 MHz e * 41.8 4 5% o = 0,97 £ 5% mho/m
ConvF X 6.5 18.9% (k=2) Boundary effect:
ConvF Y 6.5 +89% (k=2) Alpha 0.34
ConvF Z 6.5 £89% (k=2) Depth 2.68
Head 1800 MHz g = 40.0 + 5% o = 1.40 £ 5% mho/m
ConvF X 54 +89% (k=2) Boundary effect:
ConvF Y 54 +89% (k=2) Alpha 0.53
ConvF Z 5.4 189%(k=2) Depth 233
Page 7 of 11
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Daoud Attayi July 03-04, 2003 RIM-0025-0307-01 L 6AR6030GE
ET3DV6 SN:1642 July 26, 2002

Conversion Factor Assessment

f= 835 MHz, WG R9 (head)

0.80

o
=
(~]

g

g

o
8

SAR[mWIcm®] I W
[=]
3

a
o
=]

Q.10

0 20 40
z[mm]
wg—Analylical  -—0—Measuremets ‘

4.50 -
L
4.00

f = 1900 MHz, WG R22 (head)

3.50 1

__;_ 3.00 4
2.50

2.00 1]

+.50

SAR[mW/em®]

1,00

0.50

0.00

0 20

z[mm]

40 &0

l —e—Anahtical  —O—Measuremets

Head 835 MH2 5= 415+ 5% ¢ = 0.90 £ 5% mho/m
GConvF X 8.5 +8.9% (k=2) Boundary effect:
ConvF Y 6.5 +£8.9% (k=2) Alpha 0.34
ConvF Z 6.5 +8.9% (k=2) Depth 2.65

Head 1900 MHz e= 40.0% 5% ¢ = 1.40 t 5% mho/m
ConvF X 5.3 +8.9% (k=2) Boundary effact:
ConvF Y 5.3 18.9% (k=2) Alpha 0.57
ConvF Z 5.3 18.9% (k=2) Depth 2.28
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ET3DV6 SN:1642 July 26, 2002

Conversion Factor Assessment

SAR[mW/em] / W

f = 900 MHz, WG R9 (body)

o
3

o
&

o
8

el
N
o

e
-
o

0 20 40 80
zimm]

—&—Anaiytical —&—Maasuremets |

f = 1800 MHz, WG R22 (body)

4.00

3.50

3.00 4

SAR[mWIem®] / W
»
8

o = =a20w»
g 8 8 B8

8

|

0

20

2[mm]

40 80

1 —&—Anaiytical —¢—Measuremets

Body

900 MHz 5= 852+ 5%
ConvF X 6.3 £8.9% (k=2)
ConvF Y 6.3 £8.9% (k=2)
ConvF Z 6.3 £8.9% (k=2)

1800 MHz g™ 53.3£5%
ConvF X 5.2 +8.9% (k=2)
GonvF Y 5.2 £8.9% (k=2)
Convi Z 5.2 +8.9% (k=2)
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Boundary effect.
Alpha
Depth

Boundary effect:
Alpha
Depth

o = 0.97 £ §% mho/m

0.38
263

o= 1,62 2 5% mho/m

0.61
2.30
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Daoud Attayi July 03 - 04, 2003 RIM-0025-0307-01 L 6AR6030GE
ET3DV6 SN:1642 July 26, 2002

Conversion Factor Assessment

f= 835 MHz, WG R9 (body) f= 1800 MHz, WG R22 {body)
0.70 - 4.80
' ]
0.60 | 4.00
3.50
0.50 -
S 2 3.004
"E 0.40 'E 2.50
E_ 0.30 E 2,00 +—
1.50
3 0.20 3
1.00
0.10 0.50
0.00 . 0.00 :
0 20 40 60 0 20 40 60
2[mm] z[mm]
—o—Analytical  ~—0-—Msasuremets | | —e—Analytical —¢—Measuremets
Body 835 MHz &= 55.015% o= 1.08 + 5% mho/m
ConvF X 6.4 +8.9% (k=2) Boundary effect:
ConvF Y 6.4 18.9% (k=2) Apha 0.36
ConvF Z 6.4 +8.9% (k=2) Depth 2.66
Body 1900 MHz = 53.31 5% o= 1,52 & §% mho/m
ConvF X 4.8 +89% (k=2) Boundary effect:
ConvF Y 4.8 +8.9% (k=2) Alpha 0.74
ConvF Z 4.8 :8.9% (k=2) Depth 2.07
Page 10 of 11
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Deviation from Isotropy in HSL
Error (6,5), f = 900 MHz

Error [dB]

| m-1.00-080 W-080-0.60 W-060-0.40 W-0.40-020 W-0.20-0.00 |
B000020 ®020-040 @O40060 BOS0E0 BO0.50-1.00 |
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Daoud Attayi July 03-04, 2003 RIM-0025-0307-01 L 6AR6030GE

. Schmid & Partner
Engineering AG .

Zeughsusstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 243 97 79

Calibration Certificate

190} MHz System Validation Dipole

Type:

Serial Number:

Place of Catibration:

Date of Calibration:

Calibration Interval:

Schmid & Parner Engineering AG hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In all other cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzeriand have been applied.

Calibrated by:

Approved by:
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Author Data Dates of Test Test Report No FCCID

Daoud Attayi July 03 - 04, 2003 RIM-0025-0307-01 L6AR6030GE

. Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 7%

/"‘\

DASY3

Dipole Validation Kit

- Type: D1900V2
Serial: 545

Manufactured: November 15, 2001
Calibrated: November 26, 2001
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Author Data Dates of Test Test Report No FCCID

Daoud Attayi July 03 - 04, 2003 RIM-0025-0307-01 L 6AR6030GE

1. Measurement Conditions .

The measurements were performed in the flat scction of the new generic twin phantom filled
with brain simulating sugar sotution of the following electrical parameters at 1900 MHz:

Relative permitivity 40.0 +5%
Conductivity 1.45 mho/m = 10%

The DASY3 System (Software version 3.1d) with a dosimetric E-field probe ET3DV6
(SN:1507, conversion factor 5.31 at 1800 MHz) was used for the measurements.

The dipole feedpoint was positioned below the center marking and oriented parallel to the
body axis (the long side of the phantom). The standard measuring distance was 10mm from
dipole center to the sofution surface. The included distance holder was used during
measutemnents for accurate distance positioning.

The coarse grid with a grid spacing of 20mm was aligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° turned probe orientations and averaging.

The dipole input power (forward power) was 250mW = 3 %. The results are normalized to
I'W inpuf powet,

2. SAR Measurement

Standard SAR-measurements were performed with the head phantom according to the
measurement conditions described in section 1. The results (see figure) have been nommalized
to a dipole input power of 1W (forward power). The resulting averaged SAR-values are:

averaged over 1 cm® (1 g) of tissue: 43.2 mWig

averaged over 10 cm’ (10 g) of tissue: 220 mWig

Note: If the liquid parameters for validation are slightty different from the ones used for initial
calibration, the SAR-values will be different as well. The estimated sensitivities of SAR-
values and penetration depths to the liquid parameters are listed in the DASY Application
Note 4: “SAR Sensitivities®.
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3. Dipole Im nee and 5
— The impedance was measured at the SMA-connector with s network analyzer and numerically
transformed to the dipale feedpoint. The transformation parameters from the SMA-connector
to the dipele feedpoint are:
Electrical delay: ' 1L216ms  (one direction)

Transmission factor: 0.992 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 1900 MHz: Re{Z}= 5S040
Im{z}~- 190
Retumn Loss at 1900 MHz -343dB
4. Handling

e Do not apply excessive force to the dipole arms, because they might bend. Bending of the
dipole arms stresses the soldered connections near the feedpoint leading to a darnage of the
dipole.

5 Design
The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding

tine is directly connected to the second arm of the dipole. The antenna is therefore short-
circuited for DC-signals.

6. Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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APPENDIX E: SAR SET UP PHOTOS
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Figure E1. Left ear configuration
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Figure E2. Right ear configuration
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Figure E3. Body worn configuration with Plastic Holster ASY-0399-001 and headset
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Figure E4. Body worn configuration with Leather Swivel Holster HDW-04890-001 and

headset
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Figure E5. Body worn with Folding Leather Case HDW-04889-001 for inside a shirt pocket
configuration front and back side
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